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Storm Water Engineering

Development Community Workshop

June 25, 2009

Presented at the 

May 2009 Bexar County Consultant Workshops

by the Storm Water Engineering Division 

of the San Antonio Public Works Department
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TopicsTopics

Welcome / IntroductionsWelcome / Introductions

UDC AmendmentsUDC Amendments

Allowable Detention Design MethodsAllowable Detention Design Methods

Modified Rational Method WorkshopModified Rational Method Workshop

June 25, 2009June 25, 2009 33

SWE Team BreakdownSWE Team Breakdown
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2009 UDC REVISIONS +

UPCOMING RIDs

Presented by 

by Margarita Hernandez, CFM

Storm Water Engineering Review Team

margarita.hernandez@sanantonio.gov

210-207-0567

June 25, 2009June 25, 2009 55

TopicsTopics

Amendments Adopted January 09Amendments Adopted January 09

Amendments Ready for Council ActionAmendments Ready for Council Action

Current Challenges / Upcoming Current Challenges / Upcoming RIDsRIDs

QuestionsQuestions

June 25, 2009June 25, 2009 66

Effective 1/25/09Effective 1/25/09
3535--504(b) (1) B. 504(b) (1) B. –– RSWMP ParticipationRSWMP Participation
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June 25, 2009June 25, 2009 77

Effective 1/25/09Effective 1/25/09
3535--504(b) (1) C.1.504(b) (1) C.1.-- Adverse Impact / Small Lot PolicyAdverse Impact / Small Lot Policy

June 25, 2009June 25, 2009 88

Effective 1/25/09Effective 1/25/09
3535--504(b) (1) C. 3.504(b) (1) C. 3.-- Deletion of SARA facility analysisDeletion of SARA facility analysis

June 25, 2009June 25, 2009 99

Effective 1/25/09 Effective 1/25/09 
3535--504(b) (1) C. 3. 504(b) (1) C. 3. –– Adverse Impact Criterion movedAdverse Impact Criterion moved



4

June 25, 2009June 25, 2009 1010

Effective 1/25/09 Effective 1/25/09 
3535--504(b) (1) C. 3. 504(b) (1) C. 3. –– Adverse Impact Criterion movedAdverse Impact Criterion moved
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Effective 1/25/09Effective 1/25/09
3535--504(b) (1) C. 4.504(b) (1) C. 4.-- Dangerous to Cross graphDangerous to Cross graph
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Effective 1/25/09Effective 1/25/09
3535--504 (d) (6) 504 (d) (6) –– Interceptor EasementsInterceptor Easements
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Effective 1/25/09Effective 1/25/09
3535--504 (g) (8) 504 (g) (8) –– Unflooded AccessUnflooded Access

June 25, 2009June 25, 2009 1414

Effective 1/25/09Effective 1/25/09
3535--504 (g) (8) 504 (g) (8) –– Regional Storm Water FeesRegional Storm Water Fees
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Effective 1/25/09Effective 1/25/09
3535--F Section B F Section B –– 3 ft depth / 3 ft per second3 ft depth / 3 ft per second
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Ready for Council ActionReady for Council Action
3535--F Section A F Section A –– Floodplain Storage Volume LossFloodplain Storage Volume Loss
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Ready for Council ActionReady for Council Action
3535--F Section A F Section A –– Floodplain Storage Volume LossFloodplain Storage Volume Loss
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Ready for Council ActionReady for Council Action
3535--F Section A F Section A –– Floodplain Storage Volume LossFloodplain Storage Volume Loss
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Ready for Council ActionReady for Council Action
3535--F Section A F Section A –– Floodplain Storage Volume LossFloodplain Storage Volume Loss
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Ready for Council ActionReady for Council Action
3535--504(b) (1) C. 2.504(b) (1) C. 2.-- Dangerous LWC ConditionsDangerous LWC Conditions
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Ready for Council ActionReady for Council Action
3535--504(b) (1) C. 2.504(b) (1) C. 2.-- Dangerous LWC ConditionsDangerous LWC Conditions
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Ready for Council ActionReady for Council Action

3535--504 (f) (4) 504 (f) (4) –– Detention DeferralDetention Deferral
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Current Challenges / Current Challenges / 

Upcoming Upcoming RIDsRIDs

RSWMP Fees for minimal IC increasesRSWMP Fees for minimal IC increases

Unflooded AccessUnflooded Access

Detention Pond Design MethodsDetention Pond Design Methods

Acceptable Runoff Equations / 

Detention Design Methods

Presented by 

by Robert Browning, PE, CFM

Chief Storm Water Engineer

robert.browning@sanantonio.gov

210-207-8084
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Runoff CalculationsRunoff Calculations

Rational MethodRational Method

–– 0 to 320 Acres 0 to 320 Acres 

–– i.e.  Q = i.e.  Q = ciAciA

–– (Per UDC (Per UDC requiredrequired below 640 Acres)below 640 Acres)

SCS CN (TR55) Hydrograph MethodSCS CN (TR55) Hydrograph Method

–– 10 Acres and above10 Acres and above

–– (Per UDC (Per UDC requiredrequired above 640 Acres)above 640 Acres)

June 25, 2009June 25, 2009 2626

Detention Storage Detention Storage EstimationEstimation

Detention DeferralDetention Deferral

Rational MethodRational Method

–– 0 to 3 Acres0 to 3 Acres

Modified Rational MethodModified Rational Method

–– 0 to 320 Acres0 to 320 Acres

SCS / Hydrograph SCS / Hydrograph ““Curvilinear EstimateCurvilinear Estimate””

–– 10 Acres or More10 Acres or More
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Current Challenges / Current Challenges / 

Upcoming Upcoming RIDsRIDs
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Detention Detention DesignDesign

Rational MethodRational Method

–– 0 to 3 Acres0 to 3 Acres

–– IF L.I.D. Type FeatureIF L.I.D. Type Feature
i.e. not allowed with underground storagei.e. not allowed with underground storage

–– Outfall structure calculation OR routingOutfall structure calculation OR routing

Modified Rational MethodModified Rational Method

–– 0 to 10 Acres0 to 10 Acres

–– Inflow / Outflow Analysis RequiredInflow / Outflow Analysis Required

SCS SCS ““Curvilinear EstimateCurvilinear Estimate””
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Current Challenges / Current Challenges / 

Upcoming Upcoming RIDsRIDs

The Modified Rational Method

Presented by 

by Alberto Passos, PE, PhD, CFM

Chief Storm Water Engineer

robert.browning@sanantonio.gov

210-207-8048
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The Rational MethodThe Rational Method

QQPP = = c.i.Ac.i.A

�� AssumptionsAssumptions

�� ApplicabilityApplicability

June 25, 2009June 25, 2009 3232

Rational MethodRational Method
Tributary AreaTributary Area

Area A
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Rational MethodRational Method
IntensityIntensity

Intensity-Duration-
Frequency

td duration

Intensity i

TTR
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Synthetic HydrographSynthetic Hydrograph
one simple format for thisone simple format for this

T
c

� T

c TcTc

QP

June 25, 2009June 25, 2009 3535

Synthetic HydrographsSynthetic Hydrographs
Existing and UltimateExisting and Ultimate

� T

c

Tc

� T

c

Tc

QP

T

c

� T

c

Existing

Ultimate

TTcucuTTcucu

QQpu
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Synthetic HydrographsSynthetic Hydrographs
Estimate detention volume with triangular hydrographsEstimate detention volume with triangular hydrographs

� T

c

Tc

� T

c

Tc

QP

T

c

� T

c

Inflow

TTcucuTTcucu

Inflow Inflow –– Outflow Outflow 

=Volume=Volume

Outflow
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Modified Rational MethodModified Rational Method

�� To generate a more To generate a more 

conservative / accurate conservative / accurate 

synthetic inflow hydrograph synthetic inflow hydrograph 

�� To provide a preliminary To provide a preliminary 

estimate for detention pond estimate for detention pond 

volume requirementsvolume requirements
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Modified Rational MethodModified Rational Method
From ASCE Hydrology HandbookFrom ASCE Hydrology Handbook

� T

c

� T

c
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Modified Rational MethodModified Rational Method
Intensity and Intensity and QpQp RecalculationRecalculation

Intensity-Duration-
Frequency

td duration

Intensity i

TTR

D1 D2

i1

i2

D3

i3

Recalculate

QP = C.in.A
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Modified Rational MethodModified Rational Method

�� Trial and Error method calculating Trial and Error method calculating 

the volume for different duration the volume for different duration 

times; until volume is maximizedtimes; until volume is maximized

�� At every step volume recalculated At every step volume recalculated 

with the following formulawith the following formula

June 25, 2009June 25, 2009 4141

Modified Rational Method Sample Modified Rational Method Sample 

CalculationCalculation A=5.61 acres, C = 0.61, Qex,5yr = 10.2 A=5.61 acres, C = 0.61, Qex,5yr = 10.2 cfscfs, , TcTc = 23 min, = 23 min, 

TrTr = 5 yr= 5 yr

117.36502717.839362.4762.1235

127.88944928.1408742.56557.5235

152.3755529.140632.8846235

184.181210410.219733.2239.1235

190.24463810.981453.4634.5235

195.522189611.711433.6931.05235

191.553316512.473153.9327.6235

187.771875313.076184.1225.3235

176.203971113.647474.323235

Det. Pond V (CY)Q (cfs)I (in/hr)TdTc
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Modified Rational Method Sample Modified Rational Method Sample 

CalculationCalculation A=5.61 acres, C = 0.61, Qex,100yr = 10.2 A=5.61 acres, C = 0.61, Qex,100yr = 10.2 cfscfs, , TcTc = 23 = 23 

min, min, TrTr = 100 yr= 100 yr

292.622979113.330094.262.123100

300.809397213.806164.3557.523100

345.202594215.646984.934623100

356.471153916.599135.2341.423100

357.563330417.106945.3939.123100

351.474566418.217785.7434.523100

342.406444619.201676.0531.0523100

318.252050820.185566.3627.623100

290.793863220.788596.5525.323100

263.660111621.518576.782323100

Det. Pond V (CY)Q (cfs)I (in/hr)TdTcTr



15

Storm Water Engineering

Development Community Workshop

QUESTIONS ?? 


